UNCLASSIFIED 


DEFEKSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 


CAMEROM  STATION  UEXANDRIA.  VIRGINIA 


RAPED  AT  3 ’'®AR  INTERVALS: 
DECLASSIFIED  AFTER  12  IFJARS 
DOD  DIR  5200  10 


UNCLASSIFIED 


THIS  REPORT  HAS  BEEN  DECLASSIFIED 
AND  CLEARED  FOR  PUBLIC  RELEASE. 


DISTRIBUTION  A 
APPROVED  FOR  PUBLIC  RELEASE; 
DISTRIBUTION  UNLIMITED. 


MEW  MEXICO  INSTITUTE  OF  MINING  ANP  TECHNOLOGY 
RESEARCH  AND  DEVELOPMENT  DIVISION 
CAMPUS  station  SOCORRO,  NEW  MEXiCb 


Status  Report  for  Quartor  Ending 
31  March  1953 


AIRBORNE  PARTICLE  STUDY 

Contract  N70NR-A05*  Task  1 
Project  Designation  No.  NR-082-013 


leport  No.  23 


B«port  Ho.  23 
Copy  Ho.  3 


lOW  MEXICO  IBBTnVXE  OP  MIHIIC  aHD  TSCHHOIOGT 
BBSSABCE  AMD  SPILOFICST  DIVIS1(»I 
SOCCRIC 


AggCBHK  PijnCIE  STOOT 


Contrect  H70XR-^5/  1 

Project  Designation  Ho.  KR>062-0.\3 


Status  Report  for  Quarter  Ending 
31  March  1953 


by 


W.  D,  Croaier 


Sid>aitteo  by 


S.  J.  WorkBui,  Director 
31  March  1953 


AIBBORME  PARTICIg  STUDT 


ABSTBACT 

During  the  quarter  ending  31  March  1993  the  foUovlng 
actlTltlea  hare  been  carried  on  In  the  Airborne  Particle  Study: 

1.  Continued  organization  of  the  results  of  field  teats  of  the 
tagging  and  tracing  technlquas. 

2.  Contlnvied  stiidy  of  Ice-fonnlng  nuclei,  Inclvtding  inatmaentation 
for  photoelectric  etudy  of  the  surfaces  of  the  residual  ice 
nuclei, 

3*  Collection  of  some  lacgnetic  oeteoritlc  particles,  vith  a 
preUolnary  attes^t  to  detect  induced  radioactivity  In  thea« 

4.  Ihreparation  of  pax>ers  based  \^on  study  of  natxiral  rodiocu:tlvlty 
at  different  levels  in  the  atmosphere. 
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UnSODUCTIOH 

Ihe  program  ci  Airborne  Partlclo  Study  cooprises  broadly  the 
collection  and  identification  of  particulate  matter  in  the  atmosphere 
az^,  M far  as  nay  be  possible,  interpretation  of  the  results  obtained. 

Collecting  equipaemt  developed  and  built  in  the  laboratory 
includes  impaction  apparattts  for  ground  and  airplane  use,  electrical 
and  thermal  precipitators.  Several  pieces  of  equlpaent  have  been  built 
for  continuoxis  collection,  permitting  determination  of  paz^lcle  abundance 
aa  a function  of  tlse.  One  electrical  precipitator  has  been  arranged  to 
sort  very  small  airborne  particles  according  to  their  mobllitltis  (or 
sites). 

Various  stiidies  have  contributed  to  Identification, 
classification  and  knovledge  of  the  propeirtles  of  airborne  particles. 

These  ]zave  included  optical  and  electron  microscopy,  fluorescence, 
estremely  small-scale  chemical  tests  under  the  microscope,  radioactivity 
8t\idie<?,  and  studies  of  ice-forming  properties. 

A considerable  amount  of  vork  has  been  done  in  tracing  particles 
artificially  Introduced  into  the  atmosphere,  a procedure  vhlch  makes 
possible  the  tracing  of  parcels  of  air  throvigh  meteorological  processes. 

The  following  persons  are  participating  in  the  vork  of  the 
project:  W.  D.  Crozler,  svpervisor  and  physicist;  Hary  Gourley,  B.  J. 

McCarty,  and  M.  H.  Wilkonlng,  physicists;  Ben  K.  Seely,  chemist;  and 
Theron  Young,  student. 
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TAGGD40  ABD  CUCIBG  AIB  PABCEIS 


During  the  orgeniz&ti^  of  the  results  of  the  19^1  and  19^ 
field  tests  of  the  tagging  and  tracing  technique  it  vas  dlscoTered  that 
at  least  flee  of  the  aerosol  pluae  cross  sections  Justify  & soaevhat 
aore  elaborate  statistical  study  than  seemed  profitable  at  first. 
Bumatlons  of  the  concentrations  in  vertical  strips  across  the  sections 
appear  to  finnxlsh  sufficiently  reliable  sasples  to  permit  detemlnation 
of  the  "tlM  Bsan”  aspect  of  the  horlzox..  1 diffusion.  The  cross  sections 
eure  at  distances  of  to  9 miles  from  source  of  the  pltaae.  The 
statistical  investigations  Involved  are  fairly  laborious  but  it  is 
believed  they  will  lead  to  an  interesting  paper  for  pid>llcation*  It  may 
even  be  possible  to  determine  which  of  several  turbulent  diffusion 
theories  applies  best  to  the  diffusion  pbenomenon  on  the  scale  of  the 
tests. 

negotiations  are  in  progress  leading  to  cooperation  in  some 
tagging  and  tracing  studies  contemplated  by  the  Caaacnvealth  Scientific 
and  Industrial  Research  Org'^n.'ization,  Division  of  Badiophysics,  of 
Australia.  IhJs  division,  un^  Dr.  £.  G.  Bowen,  plazis  to  use  the 
techniques  developed  in  the  Airborne  Particle  Study  in  s«se  meteorological 
investigations.  Ihe  plan  i.s  for  Mr.  Ben  K.  Seely  to  spend  come  time  in 
Australia  assisting  in  -.ttlng  up  the  program. 
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STUDIES  OF  ICS>FQBMIRG  NUCIEI 

Aside  froB  vork  on  the  preparation  of  tvo  papers,  oost  of 
the  vork  on  ice-foming  nuclei  has  been  in  instruaentation  for  a 
photoeLectzlc  st\idy  of  the  resldxial  nuclei  described  in  several  preceding 
status  reports. 

This  investigation,  suggested  by  Dr.  Walter  Drost-Eansen  of 
another  project,  presuaes  that  the  very  long  tlaes  (hours)  required  for 
ev^ioratlon  of  subnlcroscopic  ice  particles,  as  contrasted  to  the  rapid 
nucleation  and  growth  (in  a fraction  of  a second)  of  ice  upon  these 
particles,  is  associated  with  an  energy  barrier  at  the  surface  which  is 
dependent  upon  the  particle  size.  Study  of  this  energy  barrier  may  be 
possible  by  photoelectric  neans. 

A suitable  ionization  chaoher  has  been  built,  into  which  the 
nuclei  can  be  introduced  and  Illuminated  with  various  wave  lengths  of 
ultraviolet  li^t.  In  addition  to  determination  of  photoelectric 
thresholds,  it  is  hoped  that  oobilities  and  sizes  of  tJie  nuclei  can  be 
measured. 

STUD!  OF  METECBITIC  PARTICIES 

Some  collections  of  magnetic  meteoritlc  spherules  have  been 
mado,  using  an  ezi>osed  collecting  surface  backed  by  a strong  magnet. 

The  apparatus  collects  approximately'  one  such  spherule  per  day,  so  the 
experiment  obviously  is  not  a fast-novlng  one.  !Qiis  rate  Indicates  that 
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the  spherules  are  probably  Ic  a cooceocration  of  the  order  of  one  in 
several  hundred  ar  of  air,  which  aore  or  less  is  new  iaforaation,  since 
in  lost  of  the  previouB  work  the  collectloas  have  been  Bade  fron  rain 
or  snov.  The  spherules  sees  to  hr.ve  the  characteristics  previoiisly 
reported  by  Biddhue,  NlBlnser,  and  others. 

One  of  the  p\ixpose8  in  collecting  the  aeteorltic  spherules  was 
the  study  of  possible  radioactivity  induced  in  aeteorltic  naterlal  by 
cosBlc  rays.  So  far,  one  attenpt  has  been  asde  to  find  such  radioactivity 
by  liid)6ddlng  api^roxlnately  eifd^t  of  the  spherules  in  a nuclear  photographic 
emulsion  and  storing  this  for  two  weeks  before  development.  The  res\ilts 
were  negative  and,  while  not  conclusive,  suggest  that  the  induced 
radioactivity,  if  present,  may  be  at  a level  not  easily  detected  by  this 
aeons. 


RADIOACnVITr  STUDIES 

Most  of  the  work  in  this  portion  of  the  project  has  been  in 
the  preparation  of  two  papers,  based  upon  the  aixplano  studies  of  the 
auanner  of  1952.  These  papers  will  be  presented  at  the  Tenpe,  Arizona, 
meeting  of  the  A.A.A.S.,  during  the  latter  part  of  April,  The  first 
paper,  "Altitude  Dependence  of  the  Ifatural  Badioactivity  in  the  Atmosphere," 
will  be  presented  by  Dr.  Wilkenlng;  the  second,  "Analytical  Treatment 
of  natural  Badioactivity  in  the  Atmosphere  as  a Function  of  Altitude," 
will  be  presented  by  Mr.  Toung. 
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